1 O2 was generated by reacting H2O2 (1 mM) with NaClO (1 mM). The solution of H2O2 was added in one portion to the aqueous solution of NaClO and stir for 2 minutes, using the prepared solution immediately.
. Fluorescence spectra of CAH (15 µM) with in increasing addition of HCys (from 0 to 5000 μM) PBS buffer (pH = 7.40) after 40 min. λex = 353 (bandwidth 15) nm. 
UV-Vis and fluorescence analysis of JEG-CAB
Fluorescence measurements of JEG-CAB were performed on a BMG Labtech CLARIOstar using Greiner Bio-One microplates (96-well, PS, f-bottom (chimney well), black-walled). Data were collected via the BMG Labtech Clariostar data analysis software package MARS. 
Fluorescence analysis of JEG-CAN
Fluorescence titrations of JEG-CAN were carried out using a Jasco FP-6300 spectrofluorometer with slit width ex. 5.0 nm and em. 5.0 nm in PBS buffer (pH 7.40, containing 1% DMSO). Figure S11 . Fluorescence spectra of JEG-CAN (15 µM) with initial addition of NADPH (400 µM) and NTR (4 µg/mL) incubated for 90 min, followed by the addition of HCys ((a) 0.5 mM, (b) 1.0 mM, (c) 2.0 mM, (d) 4.0 mM) and monitored for a further 120 minutes. Fluorescence intensities were measured in PBS buffer (pH 7.40, containing 1% DMSO) with λex = 363 nm. Ex slit: 5 nm and em slit: 5 nm Figure S12 . A plot of the fluorescence intensity changes at 453 nm depending on time. JEG-CAN (15 µM) with initial addition of NADPH (400 µM) and NTR (4 µg/mL) and incubated for 90 min, followed by the addition of HCys (0.5 mM, 1.0 mM, 2.0 mM, 4.0 mM respectively) and monitored for a further 120 minutes. Fluorescence intensities were measured in PBS buffer (pH 7.40, containing 1% DMSO) with λex = 363 nm. Ex slit: 5 nm and em slit: 5 nm. S12 Figure S13 . Fluorescence spectra of JEG-CAN (15 µM) with initial addition of NADPH (400 µM) and NTR ((a) 1 µg/mL, (b) 2 µg/mL, (c) 4 µg/mL, (d) 10 µg/mL) and incubated for 90 minutes, followed by the addition of Hcys (2.0 mM) and monitored for a further 120 minutes. Fluorescence intensities were measured in PBS buffer (pH 7.40, containing 1% DMSO) with λex = 363 nm. Ex slit: 5 nm and em slit: 5 nm. Figure S14 . A plot of the fluorescence intensity changes at 453 nm depending on time. JEG-CAN (15 µM) with initial addition of NADPH (400 µM) and NTR (1 µg/ mL, 2 µg/mL, 4 µg/mL, 10 µg/mL respectively) and incubated for 90 minutes, followed by the addition of Hcys (2.0 mM) and monitored for a further 120 minutes. Fluorescence intensities were measured in PBS buffer (pH 7.40, containing 1% DMSO) with λex = 363 nm. Ex slit: 5 nm and em slit: 5 nm. .0 mM) and incubated for 90 minutes, followed by addition of NADPH (400 µM) and NTR (4 µg/mL) and monitored for a further 120 minutes. Fluorescence intensities were measured in PBS buffer (pH 7.40, containing 1% DMSO) with λex = 363 nm. Ex slit: 5 nm and em slit: 5 nm. S15 Figure S16 . A plot of the fluorescence intensity changes at 453 nm depending on time. JEG-CAN (15 µM) with initial addition of HCys (0.5 mM, 1.0 mM, 2.0 mM, 4.0 mM respectively) and incubated for 90 min, followed by the addition of NADPH (400 µM) and NTR (4 µg/mL) and monitored for a further 120 minutes. Fluorescence intensities were measured in PBS buffer (pH 7.40, containing 1% DMSO) with λex = 363 nm. Ex slit: 5 nm and em slit: 5 nm. Figure S17 . Fluorescence spectra of JEG-CAN (15 µM) with initial addition of Hcys (2 mM) and incubated for 90 min, followed by addition of NADPH (400 µM) and NTR ((a) 1 µg/mL (b) 2 µg/mL, (c) 4 µg/mL, (d) 10 µg/mL) and incubated for a further 120 minutes. Fluorescence intensities were measured in PBS buffer (pH 7.40, containing 1% DMSO) with λex = 363 nm. Ex slit: 5 nm and em slit: 5 nm. Figure S18 . A plot of the fluorescence intensity changes at 453 nm depending on time. JEG-CAN (15 µM) with initial addition of HCys (2.0 mM) and incubated for 90 min, followed by the addition of NADPH (400 µM) and NTR (1 µg/mL, 2 µg/mL, 4 µg/mL, 10 µg/mL respectively) and monitored for a further 120 minutes. Fluorescence intensities were measured in PBS buffer (pH 7.4, containing 1% DMSO) with λex = 363 nm. Ex slit: 5 nm and em slit: 5 nm. S18
Mass spec analysis of JEG-CAB
LC-MS analyses were performed using an Agilent QTOF 6545 with Jetstream ESI spray source coupled to an Agilent 1260 Infinity II Quat pump HPLC with 1260 autosampler, column oven compartment and variable wavelength detector (VWD). LC-MS experiments were performed in order to determine the detection mechanism for the dual selective sensing strategy with JEG-CAB (10 M) in the presence of ONOO -(18 M) and homocysteine (1.0 mM) in water (containing 5% DMSO). Experiments were performed after 1 min of incubation with ONOOand 40 min with HCys. Figure S19 . HRMS spectrum of JEG-CAB before the addition of analyte. S19 Figure S20 . LC-MS spectrum of JEG-CAB + ONOO -. S20 Figure S21 . LC-MS spectrum of JEG-CAB + ONOO -+ HCys followed by addition of HCys.
S21

Mass spec analysis of JEG-CAN
LC-MS spectra were recorded on an Agilent 1200 series LC coupled to an Advion compact mass spec expression.LC-MS experiments were performed in order to determine the detection mechanism for the dual selective sensing strategy with JEG-CAN (10 M) in the presence of 0.1 mM NADPH and 4 g/mL nitroreductase (NTR) and 0.5 mM homocysteine in PBS buffer (pH 7.40, containing 1% DMSO). Experiments were performed after 2 hours of incubation with NTR and 1 hour with HCys. 
Experimental
2-oxo-2H-chromen-7-yl acetate (2)
Umbelliferone (4 g, 22.2 mmol) and acetic anhydride (Ac2O) (30 mL) was heated to 140 o C and stirred for 2 h. The solution was then cooled to r.t. and the solvent was removed in vacuo to afford the title compound 2 as a brown powder. The product was used without further 
7-hydroxy-2-oxo-2H-chromene-8-carbaldehyde (CAH)
2 (1.5 g, 7.35 mmol) was dissolved in trifluoroacetic acid (10 mL) at 0 °C and hexamethylenetetramine (1.5 g, 10.7 mmol) was added. The mixture was heated to reflux overnight and the solvent was then removed in vacuo. H2O (30 mL) was then added and the mixture was then heated to 60 °C for 30 min then cooled to r.t. Upon cooling, a yellow precipitate formed that was collected via filtration to yield 7-hydroxy-2-oxo-2H-chromene-8- = 9.6 Hz, 1H), 1.34 (s, 12H) . 13 C NMR (125.7 MHz, CDCl3) δ 186.66, 162.24, 159.39, 155.78, 142.87, 138.23, 135.22, 133.81, 126.04, 114.22, 113.28, 112.80, 109.60, 83.91, 71.13, 53.40, 24.84; IR (thinfilm) 18, 162.01, 159.61, 155.05, 147.58, 144.61, 144.28, 135.59, 128.46, 124.12, 114.01, 113.42, 112.76, 110.51, 69.85 
